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REDUCED,

0S80 5

69-006A-08A

This data set has been restored.

MERGED 3-CH.UV DATA

There were originally 28

7-track, 556 BPI tapes written in Binary.

The DR tapes are 3480 cartridges and the DS tapes are 9-track, 6250 BPI.

The original tapes were created on 2 6400 computer.

There are four restored tapes.

along with the corresponding D numbers are as follows:

DR004190

DR004191

DR004192

DR004193

DS004190

D3004191

D5004192

DS004193

D012182
D012183
D012184
D012185
D012186
D012187
D012188
D012189
D012190
D012191

D012192
D0121893
D012194
D012195
D012196
D012197

D012198
D012199
D012200
0012201
D012202
D012203

D012204
D012205
D012206
D012207
D012208
D012209

632
713

93
209
294
371
484

106
232
343
470
585

105
225
313
425
515

569

105
231
342
469
584
695

104
224
312
424
514
559

TIME SPAN
02/05/69 - 02/19/69
03/03/6%9 - 03/28/69
04/05/69 - 05/01/69
05/06/69 - 06/04/69
06/04/69 - 07/07/69
07/08/69 - 08/05/69
08/16/69 - 09/10/69
09/11/69 - 10/14/68
10/15/69 - 11/16/69
11/17/69 - 12/13/69
12/26/69 - 01/22/70
01/23/70 - 02/23/70
02/24/70 - 03/28/70
03/29/70 - 04/24/70
05/02/70 - 06/03/70
06/04/70 - 06/30/70
07/06/70 - 08/02/70
08/09/70 - 09/10/70
09/11/70 - 10/13/70
10/14/70 - 11/16/70
11/17/70 - 12/19/70
12/18/70 - 01/21/71
01/28/71 - 02/22/71
02/24/71 - 03/28/71
03/29/71 - 04/30/71
04/30/71 - 06/01/71
06/03/71 - 07/05/71

07/06/71

07/19/71

The DR and DS numbers




REQUEST AGENT RASH NO, ACQ. AGENT
ROP RB4218 CIW

050-5
69-006A-08A

SOLAR E,U,V, RADIATION

This data set consists of 28 merged Solar E,U,V, Radiation data tapes,
These tapes were created on a CDC 6400 Computer at 556 BPI, Binary,

J«track,

All the tapes are multi-filed with one orbit of data per file. Each
file begins with ome label record of 50 CDC 60-bit words followed by
variable length data records, Each data record (one minute of data)
contains one attitude/orbit record and a variable number of IPAGE

(spacecraft data) records,

The time spans for the tapes are as follows:

4 ct TIME SPAN ORBITS
D-12182 C-09444 2/05/69 - 2/19/69 203- 426 /
D-12183 C-09445 3/03/69 - 3/28/69 612- 971
D-12184 C-09446 4/05/69 - 5/01/69 1105-1492
D-12185 C=09447 5/06/63 - 6/04/69 1556-1995
D-12186 C-09448 6/04/69 - ~7/07/69 2007-2497
D-12187 - C=-09449 7/08/69 - 8/05/69 | 2510-2941
D-12188 €-09450 8/16/69 « 9/10/69 \“-.\ 3100-3487
D-12189 c-09451 9/11/69 - 10/14/69 h 3500-3989
D-12190 C-09452 ~10/15/69 - 11/16/69 40044494
D-12191 C-09453 11/17/69 ~ 12/13/69 450549012
D-12192 C-09454 , 12/26/69 - 1/22/70 5100-5498
D-12193 C-09455 1/23/70 - 2/23/70 5512-5987
D-12194 C-09456 2/24/70 - 3/28/70  6000-6490
D-12195 C-09457 3/29/70 - 4/24/70 6502-6891
D-12196 C-09458 5/02/70 - 6/03/70 700-7497
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D#

o

D-12197
D-12198
D-12199
D-12200
D-12201
D-12202
D-12203
D~12204
D-12205
D-12206
D-12207
D-12208

D-1220%

ct
C-09459
C-09460
C-09461
C-09462
€-09463
C-09464
C-09465
C-09466
C-09467
C-09468
C-09469
C-09470
C-09471

TIME_SPAN
6/04/10 - 6/30/70
7/06/70 - 8/02/77(;4
8/09/70 - 9/10/70
9/11/70 - 10/13/70
10/14/70 - 11/16/70
11/17/70 - 12/19/70
12/19/70 - 1/21/7%
1/28/71 - 2/22}7:
2/26/71 - 3/28/71
3/29/71 - 4/30/71
4/30/71 - 6/01/71
6/03/71 - 7/05/71
7/06/71 - 7/19/711

ORBITS
7512-7796
8000-8398
8500-8992
9005-9492
9506-9998

10011-10499

10500-10990

11109-11452

11506-11998

12005-12500

12500-12989

13003-13495

13508-13700
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LABEL RECORD FORMAT

There is one label record at the beginning of each file of data on
L]

these tapes, The format for this record is as follows.

WORD DESCRIPTION FORMAT

L Satellite ID 15

2 Begin orbit number 16

3 End orbit number I6

4 Begin year 12

5 ' End year 12

6 Begin day of year I3

7 End day of year I3

8 Begin seconds of day ' 15

5 End seconds of day 15
10 No, of l-min records in file 13
11 Pitch (Radians) | F7.4
12 Spin (Rev/sec) E10,3
13 lst calibration value-CHL 18
14 lst calibration value-CH2 18
15 lst calibration value-CH3 18
16 2nd calibration value-CHI I8
17 2nd calibration value-CH2 18
18 2nd calibration value-CH3 18
19 Time (ms) for lst calibration R fiﬁf B
20 Record number - lst calibration I3
21 Line number - lst calibration 12
22 Time {ms) - 2nd calibration 18
23 Record number - 2nd calibration 13
2! Line number - 2nd calibration 12

Z. Time (ms) - 3rd calibration i8




.@
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42-50

DESCRIPTION

Record number - 3rd calibration

Line number - 3rd calibration
Time (ms) - 4th calibration
Record number =- 4th calibration
Lure number - &th calibxation
Time {(ms) - 5th calibration
Record number - 5th calibratiom
Line number -~ 5th calibration
Midday count, CHL

Midday count, CH2

Midday count, CH3

Total counts, CHI1

Total counts, CH2

Total counts, CH3

Number of calibrations in file
Exposure time (seconds)

Unused

FORMAT

13
12
18
I3
12
18
I3
I2
18
18
18
110
110
110
13

I10

Midday counts (words 34-36) are measured at 13 minutes after sunrise.



Each data record contains botn orbit/attitude and

VA" A RECORD

['ORMAT

IPAGE data, there is ome orbit/attitude record per

bﬁysical record, Theinumber of IPAGE records in each

physical record i: found in word 2 of each physical

record,

The formats for qhese records are:

Word

1

2

12

13

14

i

Descrigtion

1 ‘

Number of words in IPAGE array

Number of IPAGE ﬁecords in this physical rec,

Day count
Millisecpnds of day
sat, position vector, X-component (m)

Sat, position vector, Y-component (km)

".'g‘,‘
R A .
Sat, positionm;vector, Z-component (bm)
Rigiic 43censﬁon of Sat, pos, vector (degrees)

ol

Declination '"* of Sat, pos., vector {degrees)

-
¢

Velocity vector, X-component (km/ser)

1
i

Velocity vecjor, Y-compouent (km;sec)
Velocity vector, Z—cbmponent {km/sec)
R.A, of velocity vector (degrees)
Delinétion of velocity vector (degrees)
Grodetic latitude (degrees)

Geodetic longitude (degrers)

Geodetic alt%tude (degrr =)

Unit solar vector, X=conponent

Unit solar vector, Y~component

mit solar vector, Z-component

Format

13

13

67-tob A of#




“ford DESCIlEtiOH Format

21 R,A. of unit solar vector (degrees) F
22 Declination of unit solar vector (degrees) )
23 MC Illwains "L' paramet;r (Earth radii) F
24 Magnetic fieids length (Gauss) F
25 Unit magnetic vector, X-component ‘ F
26 Unit magnetic vector, Y-component F
27 Unit magnetic vector, Z-component F
28 R.A, of magnetic vector (degrees) F
28 Declination of magnetic vector (degrees) F
30 Pitch angle (Radians) F
31 Roll angle (Radians) F
32 Aspect angle (Radians) F
33 &7 since digital subcom word 1 (ins) r
34 . Roll-axis orientation, X-component , F ?
35 Roll-axis orientation, Y-compomnent E F
3 Roil-axis orientation, 7Z-component N F
3 R.A, of roll-axis (degrees) " F
38 Declination of roll-axis (degrees) E% F
39 Pitch-axis orientation, X-component 1 I
40 Pitch-axis orientation, Y-component F
41 Pitch-axis orientation, Z-component . F

F]

42 R.A, of pitch-axis (degrees)

43 Declination of pitch-axis (degrees) F
b4 Yaw/spin-ax.s orientation, x-component 13
45 Yow/spin-axis orientation, Y-component F
46 Yaw/spin-axis orientation, Z-component ' F
47 R.A, of Yaw/sp..-axis (degrees) F
48 Declination of Yaw/spin-axis (degrees) I

e

49 Aspect/ref.-axis orientation, X-compon




Word

FlY

37

58

59

60

52

o3

us

66

67

sueseription
ﬁ.pect/ref.~éxis orientation, . Y-component
Aspect/ref,-axis orientation, Z-component
R.A, of aspect/ref,-~axis \degrees)
Declination of aspect/ref,-axis {degrees)
Spin rate (Rev./sec,)
Daca type indicator (1,0=even min, dut%a
Orbit number
Orbit begin (pay count)
Orbit begin (milliseconés of day)
Orbit end (Day count)

Orbit end (milliseconds of day)

Foruat

Day/night indicator (Geoméric) 1,0=day; 0,0=night F

Sunlight exié (Geometric) (Day count)
Sunlight exit (Geometric) {ms of day)
Stalight entrance (Geometric) (Day count)
Suni.gnt entrance (Geometric) (ms of day)
Unusec

Unusead

The IPAGE record consists of 15 items of data

packed into 7-60 bit words.

Item

1

2

DescriEtion

Time

Code

Sensor 1
Sensor 2
Sensor 3
Background 1
Background 2

Background 3




Word

10

Il

12

13

14

15

The data are packed as follows:

Word

1

bits
bits
hits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
bits
hits

bits

1-40
41-60
1-30
31-60
1-30
31-60
1-20
21-40
31-60
1-18
15-39
40-60
1-18
15-39
40-60
L-18
19-39

40-60

Description

Error Word
Digital data
Digital data
Digital data
Wheel data
Wheel data

Wheel data

Description

Time (ms)
Code

Sensor 1
Sensor 2

not used
Sensor 3
Background 1
Background 2
Background 3
Error Word
Digital data
Digital data
not used
Digital data
Wheel data
not used
Wheel data

Wheel data

Format

02
c8
08
08
08
08

98




L
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WilL.

Wile
L
WHE
WHL
WHL
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Preface

The main objective of the work was to monitor the solar EUV from a wheel o
instrument on O80-5. The instrument as finally designed, constructed and '
calibrated, was a spectrophotometer utilizing a concave grating and three photo-
multiplier tubes. The latter detected radiation in three broad wavelength chan-
nels, respectively: 1) 280-370 &, 2) 465-630 &, and 3) 760-1030 R. The pulses
due to the EUV photons striking the photomultipliers were amplified, shaped
and counted. Detection occurred for 30 milliseconds during each revolution of
the wheel. The spectrophotometer was turned on for several orbits each day,
and obtained usable data from launch (January 21, 1969) through June 1971.

Data were obtained for three large solar flares (March 12, 21 and April
21, 1969). The variation of EUV intensity with time was quite similar for all
three bands, and, for the April 21 flare, for which hard X-ray data were avail-
able, resembled closely the time variation of the latter. Impulsive peaks were
observed for all three bands, superimposed on a rapid rise to maximum and slow
decline. Band 3, the one containing photons of highest energy, showed much
less tendency for exhibiting these impulsive components. A model of a large
flare is proposed based on the 0SO-5 EUV data and the concept of twisted mag-
netic fields around sunspot groups brought on by differential rotation of the sun.

Observations of a partial solar eclipse in the three EUV bands gave some
information on the brightness of active areas in EUV, and on the presence or
absence of limb-brightening. |

Data on the time variation of EUV intensity during sunrise or sunset, for

each wavelength band, were compared with the variation predicted from the pre-
vailing CIRA 1965 model atmosphere. For sunset, the predicted curves could
be brought into agreement with the observations of all three bands by a modifi-
cation of the CIRA atmosphere Involving a lowering of atomic oxygen density

and an increase of molecular nitrogen density.
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I. Objective

The objective of the work of this contract was to a) design, construct
and calibrate a spectrophotometer for monitoring the EUV radiation from the sun
in three broad bands, b) obtain data with the spectrophotometer from the wheel
of the OSO-5 satellite and reduce this data to convenient form, and ¢) analyze

some of the mora important data to obtain scientific information- about the sun

and the earth's upper atmosphere.




II. Introduction

The design of the spectrophotometer for accomplishing the above objec-
tives began in 1964 under contract NAS 5-3931 (June 25, 1964). The cholce of
the three broad bands to be monitored in the solar EUV was made on the basis
of their usefulness as a means of obtaining information on the densities of air
at higher levels in the earth's atmosphere and their importance in helping to
understand such solar phenomena as flares, enhanced emission from active
areas, and long range time variation of solar EUV. Some thought was given to
the possibility of designing the spectrophotometer for monitoring only some of
the brighter EUV lines in the solar spectrum, but the decision to monitor the
bands instead was made on the basis of 1) greater reliability of the instrument
and assoclated electronics because of the higher intensity of the radiation and
2) need at the time for examining solar intensity variation for the entire EUV,
Although the three broad bands finally chosen did not cover the entire EUV, they
did represent most of the EUV radiant energy b-elow 1030 R. These bands are:
channel 1; 280-370 3; channel 2: 465-630 X; and channel 3;: 760-1030 R
Channel 1 contains strong emission lines such as He II (304 R) , Mg IX (368 X),
Fe XVI (335 R) and Fe XV (284 £). Channel 2 includes such lines as He I (584 R);
OV (630 R); Mg X (625 & and 610 R); si X11 (500 %), Ne VII (465 &) and He I con-
tinuum. Channel 3 contains the hydrogen Lyman continuum, the hydrogen Lyman
series lines from Lyman beta (1026 X) to shorter wavelengths, C Iil (977 BJ .

O Il and O II {834 R). OV (790 R) and Ne VIII (770 R) .

The instrument itself, to assure sufficient speed in the far EUV, was
chosen to be a grating spectrophotometer of the grazing-incidence (Rowland
circle mount) type. The detection of the EUV was to be made with photomulti-
pliers, one for each wavelength band. The photomultiplier bursts, produced by
EUV photons, were to be electronically counted in a sultable way. Radiation
from the entire solar disc was to be allowed to enter the spectrophotometer aper-

ture for each revolution of the OSQ satellite wheel.



II1. Instrumentation

A, Structural Features

The spectrophotometer has the appearance of a truncated, pie-shaped
unit made of an aluminum sandwich structure. (Fig. 1). The main spacecraft
connector and its cable are mounted on the back wall of the instrument, The
back wall and the top are perforated with a pattern of small holes which serve
to outgas the instrument in flight, The bottom side of the instrument is made
of 1/2 inch aluminum plate containing threaded holes for fastening the instru-
ment to the deck of the spacecraft. The two side walls are made of relatively
thin, reinforced aluminum sheet. The front face has a highly reflective surface
finish to thermaily decouple the instrument from the front panel. of the space-
craft. All other exterlor surfaces are blackened for efficient radiative coupling
to the inner walls of the spacecraft compartment. _

The interior of the instrument contains the optical parts and the detection

system with assoclated electronic components. ' o

B. Optics

The optical layout of the spectrophotomster is shown in Figure 2.
Light kfrom the entire solar disk enters the slit A and, at a grazing angie of 800,
strikes the concave, 20 cm radius, 1200 line/mm grating G where the EUV in
the three wavelength bands are diffracted and brought to focus along the Rowland
circle. Three Bendix M 306 resistant strip photomultipliers (1,2, 3) receive the
three first-order bands, respectively., The EUV which is detected by photomulti-
plier 2 is first reflected by the mirror M, but the other two beams pass through
apertwres in the Rowland circle before striking the tube cathodes. Light at the
central image is trapped at C. The apertures restrict the geometrical size of
each beam, and limit the wavelengths in the bands. The latter limits are:
280-370 & (Channel 1), 465-630 & {Channel 2), and 76b-1030 2 (Channel 3}).

Channel 1 in practice was free of overlapping spectral orders because of
of the {nsensitivity of the spectrophotometer for wavelengths less than about

280 R Channels 2 and 3, however, include higher order wavelength radiation




Figure 1.

Photograph of Spectrophotometer
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Figure 2.

Optical Layout of Spectrophotometer
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outside their proper ranges; these effects had to be allowed for by the calibra-

Hon process,

C. Detection

Three Bendix M 306 resistance strip photomultipliers are the basic de-
tectors, one for each EUV wavelength band (or channel). The pulse signals from
these photomultipliers are amplified and then shaped. The shaped pulses are
sent through electronic gates to a combination of three binary counters and shift
registers where they are stored. Counting takes place only when the electronic
gate is open. The gate is opened when ti'xe sun activates an indexed solar eye
unit which is fixed on the outboard wall of the instrument. During this interval
(two are possible: 30 millisec or 10 millisec) the sun is illuminating the spectro-
photometer grating. After the gate clo'ses, stored counts for each channel are
read out to the telemetry and the counters reset to zero. The count range i{s from
100 to 20,000, The trigger eye optics consists of a cylindrical lens, two glass
filters and two photo-resistive diodes. Following read-in, there is a del,ay rang-
ing from 120 to 310 milliseconds while the commutator is synchfonized with the ;'
digital telemetry system. One read-out gate is used to acquire synchronization.

For read-out of solar data a sequence of 10 mainframe words is neces-
sary. The first dafa word is a code word consisting of eight binary "ones."
Words 2 and 3 contain the 16 bit binary number stored in the counter for channel

"1. The number is read out starting with the least significant bit and proceeding,
in sequence, to the most significant bit. Words 4 and 5 contain the intensity
data from channel 2; words 6 and 7, from channel 3. Words 8, 9 and 10 contain
the eight least significant bits from the background readings of the three chan-
nels, respectively. Zeros are now presented to the telemetry system until the
next read-in has been completed. When the instrument is calibrated, the read-
out sequence is the same as that above, except that the code word now consists
of a binary "zero" followed by seven binary "ones." Data read-out is on Main
Frame data words 15 and 27.

Five housekeeping channels are used. Analog subcom channels 1, 2,

and 3 monitor a voltage proportional to the low voltage supplied to each of the

6




three detector high volt-age supplies in data channels 1, 2, and 3 respectively.
Housekeeping channels 4 and 5 monitor temperature probes; the first probe is
in the vicinity of the electronics, the second,_ near the photomultipliers. The
analog subcom is read out on Main Frame data word 25.

The command allocation is as follows:

Command Code
No., Function Format
19 Turns on equipment 0414

11 All high voltage off 0305
113 Channel 2 H.V. on 0309
114 Channel 3 H.V. on 0310
215 Channel 1 H.V. on 0312
202 Calibrate - 4 per hour ' - -----_0107
229 _ Calibrate - 1 per hour (30 ms) : 0609
132 Calibrate - 1 per hour (10 ms) 0701

D. Calibration

The purpose of the calibration of the spectrophotometer was to provide
a means of converting the output of a given channel in terms of counts to an
output in terms of absolute intensity of the' EUV solar radiation associated with
that channel (that is, one of the three wavelength bands).

The vacuum system for calibration (Figure 3) consisted of three separate
chambers connected by 6" gate valves: 1) the main chamber which holds the
Instrument positioned on a rotating table to simulate the rotation of the satellite,
2) the monochromator chamber containing the high voltage capillary discharge
source, and 3) the grating chamber. The gases used in the capillary discharge
source were hydrogen, helium, argon and xenon in order to provide a range of
appropriate wavelengths. A three-stage differential pumping system was re-

quired to assure the necessary degree of vacuum in the main chamber. The




Figure 3.

The Callbration System
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concave grating, serving as the dispersing element, may be rotated so as to
select the wavelength falling on the instrument. A series of apertures collimates
the light from the source before the light reaches the graﬁng, so that, as viewed
from the instrument, the monochromatic beam from the grating corresponds to a
source that subtends an angle of 32'. The grating can be replaced by a suitable
concave mirror when "white" light is desired. Detection was accomplished by
means of a flow-through ion chamber; the current produced by the jonization of
the gas in the latter chamber was measured and the absolute intensity of EUV
radiation energetic enough to ionize the given gas was computed. ‘A photomulti-
plier detector at the end of the ion chamber enabled the experimentor to deter-
mine when all the EUV radiation passing through the chamber was absorbed in
the chamber. |

The calibration set-up described above gave sufficient flexibility in
wavelength band selection to determine the constants required to convert counts
from each wavelength channel of the satellite spectrometer detection‘ system in-
to absolute intensity of the EUV radiation (for that channel) striking the optical
aperture of the spectrometer. Nine constants are required as outlined below.

To allow for first order and overlapping order effects, the number of

counts Si' of channel { can be represented by:

S =Ky *Kp L +K L

where I1 ' I2 and 13 are the actual intensities of the radiation in the three chan-

nels, incident on the spectrometer, and Kil' K12 ' K13 are constants which are

determined by the calibration procedure. The matrix equation:
8Y=K @

.may be inverted to obtain (I);. |
1= ® s

The values of the constants (K's) as determined in the laboratory when used for

the actual solar observations from the satellite did not yleld realistic values

for the intensities of channel 2 and channel 3 but the results for channel ! were




in good agreement with measurements made by other observers. Accordingly,
for convenience in interpreting data, the K's were altered so that reduction to

absolute intensities was made to conform tb the Hinteregger's values:
11 = 8,99 x 109 photons/cmz/sec

12 = 4.40 x 109 photons/cmz/sec

I3 =20.4x 109 photons/cmz/sec

The matrix used in such reduction is:

s; 4.31 0 0 1
5! = 3.66 11.2 o |x107 |1
2 ' . 2

B 0371 0.372 1.88) 1)

Before applying the above matrix to cdmpute absolute values; the actual
observed counfs, S, were corrected to obtain 8'. The correction involved two
steps: first, the elimination of scattered light, and second, the allowance for
degradation since launch time. The scattered liéht, mostly the 1216 ﬁ radiation
of the solar hydrogen Lyman alpha line, was measured by observing the sunrise
data of each channel. The degradation correction was made by empirically fit-
ting a suitable analytic expression for each channel to the observed curves:
average count at spacecraft noon versus time. A source of error which could
not be systematically accounted for was pitch of the spacecraft.

In order to have an in-flight check on the performance of the spectro-
photometer, a calibration lamp was included in the insfrument. The lamp was
a sapphire-windowed glass capillary tube containing Xenon gas and operated by
a high voltage supply. The ultraviolet radiation emitted falls on the cathodes
of the three photomultipliers and produces an output in the form of counts.
Changes with time in the sensitivity of the cathodes or in thel response of the
electronic components associated with the amplification of signal and the sub-
sequent counting system could be monitored in this way. The detection sys-
tem can be checkéd by exciting the lamp every 256 or 1024 revolutions of the

wheel {determined by command).
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IV. Data Reduction

'A. Data Sequence

Counts for each channel are obtained for 30 milliseconds when the sun
1s in the field of view. The counters are then read out to the telemetry and re- |
set to zero. A background count (usually zero) is then made with the sun out
of the field of view and the counters again read out to telemetry. The cycle is
then completed until initiated by the next pulse from the monitoring evye.

For a few weeks after launch, data from the calibration lamp in the form
of counts were obtained every 1024 revolutions of the wheel. Because of a mal~-
function, these data were discontinued. Later (May 1969) another malfunction
In the calibration unit required that the data henceforth be activated by command.

One orbit storage on s/c tape recorders 1s made for playback to ground
stations. For each channel the solar data appear as two 8-bit binary words
serially each revolution of the wheel.

In general, to prolong the period of data-taking despite degradation,
data are acquired for three consecutive orbits out of every fifteen per day. Use-
ful data have been collected for the period January 23, 1969 to July 19, 1971,
'spanning about 14,000 orbits of the satellite. This date was chosen because
by that time the dégradation of the instrument response for EUV wavelength
bands 1 and 2 was quite advanced, and that of band 3 moderately advanced.

The noise effects were not reduced proportionately, so that measurements dur-

ing flares, satellite sunrises, and satellite sunsets were not of sufficient quali~

ty to justify further reduction of data.

B. Data Library

The tape library of data acquired for the period January 23, 1969 to July
19, 1971 consists of the following:

1. 1068 quicklook tapes

2. 191 correlated data tapes
3. 178 main frame data tapes
4, 46 command history tapes
5. 137 merged data tapes

11



6. 28 ﬁnal'merged data tapes /

7. 289 scratch tapes

8. 1 tape of condensed data from 13,000 orbits

The printed output library consists of: '

1, 14 binders containing label information from direct output of the
OS80-5 program (1,000 orbits or CDT files per binder)

2. 2 binders containing selected information on each orbit

3. 2 binders of label information, via the merged program, for each
re-formatted file on the merged data tapes

4, 1 binder containing the above three items of information for data
of poorer quality which was not placed on the final merged data

f

tapes

5. 1 binder containing printout of the punched output from the OSO-
5 program

6. 1 binder containing output of the catalog program which shows

-orbit number vs, file number for the correlated data tapes
7. 1 binder containing coniputer program listings for all the auxillary
programs as well as main programs for 0S0QO-5
In addition there are 13 botes of punched output from the OSO-5 program
containing condensed data for about 1,000 orbits, and 6 boxes of OSO-5 main
and auxillary program decks. A 500 page volume includes the documentation
of all O80-5 computer programs which were written for the handling and analysis

of all the data.
C. Data Presentation and Error Analysis

A graph of observed noon-day counts vs. orbit number for aill three chan-
nels is shown in the lower graph of Figure 4. From top to bottom, the sets of
points refer, respectively, to channels 3, 1, 2. Many of the irregularities in
these curves are not real. The gradual degradation of each channel is quite ap-
parent, as are the breaks where no data were obtained (instrument off). All of
the data counts were acquired in a 30 millisec interval. Other variations in the

curves may be attributed to 1) pitch of the satellite, 2) interaction of raster

12




Figure 4.

Sample Data, EUV vs. Time
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scanning of the pointed instruments on the satellite, 3) intrinsic varlation in
instrument response, 4) actual variations in the solar EUV intensity for each
channel. Each of these will be considered.

A graph of the monitored values of satellite pitch at noon vs. orbit num-
ber is shown in the upper graph of Figure 4. This curve does not show short
period pitch changes which sometimes also occurred. An effort to find a syste-
matic quantitative relationship between the curves in Figure 4 was unsuccessful.
In general, channel 1 intensity increases for large negative pitch, and that for
channel 2 decreases. A change in pitch would cause the solar light to sweep
through the instrument aperture at a slightly different angle. Because of the
presence of baffles in the optical paths of the three channels, pitch changes
could cause variations in the amount of EUV striking the photo tubes. Moreover,
if the reflectivity of the grating changed over the area of the grating, and if the
photocathode surfaces of the photomultipliers were not uniformly sensitive, pitch
effects would be présent. For analysis of data for a particular orbit, or fraction
of an orbit, pitch changes were normally negligible, and do not alter the observed
values of, at least, relative intensity vs. time.

When raster scanning of the pointed instruments on the satellite occurs,
the EUV counts from the photomultipliers oscillate in a somewhat regular man-
ner. The effect is only occasionally present and can easily be recognized. It
may be nearly completely eliminated by a suitable averaging of intensities over
several adjacent points. However, time resolution qf the measurements may be
reduced when suéh averagling is required.

An apparently‘ random variation of intensity from point to point is present
in each channel. It is least for channel 3. No explanation for this irregularity
in response could be found, but it appears to be instrumental. When adjacent
intensity points over several consecutive revolutions of the wheel are averaged,
a regular variation is observed of period approximately § minutes. Itis believed
that this effect is either instrumental or associated with the satellite environ-
ment. A gradual decline in average intensity of the EUV is observed in all cases
during the daytime interval after satellite sunrise and before satellite sunset.

Again, this effect is believed to be instrumental and is probably the result of

14




temperature changes. it may also reflect a temporary loss in sensitivity of the
photomultipliers over the time of cantinuous diurnal exposure.

Changes in intensity other than thosé. mentioned above are assumed to
be real variations in solar EUV radiation. An example is that of a solar flare.
For such variations, after a sujtable averaging procedure, relative intensities
are normally estimated to be accurate to 2% with a time resolution of about 4

seconds.
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V. Science

A. Scope of Science Analysis

Four scientific projects were undertaken and completed in the analysis
of the reduced solar EUV data. These are 1) study of large flares, 2) interpre-
tation of solar eclipse EUV data of March 7, 1970, 3) study of relationship be~
tween solar EUV flare intensities and sudden frequency disturbances (SFD's),
4) analysis of sﬁnﬂse and sunset absorption data for comparison with predicted
absorption of CIRA model atmospheres for the earth.

The detailed results of the above projects are contained in the papers:

1. "Solar Flares in the EUV Observed from OSO-5, " by P. T. Kelly
and W, A, Rense, to be published in Solar Physics, September
or October, 1972 issue.

2. "Observations of March 7, 1970 Solar Eclipse from OSO-5 in
Far UV, " by R. Parker and W. A. Rense, Report UAG-2, Part HI,
(World Data Center A, Upper Atmosphere Geophysics), April,

1971, p. 417.
3. ' "“SFD's for Three Large Solar Flares, " by F. Solheim. Thesis
in progress for Ph.D. degree, University of Colorado, 1972,
4. "Broad Band Solar EUV Absorption in Upper Atmosphere, " by K.

Allen and W, A. Rense (to be submitted for publication).
Only a brief summary of some of the results of the above papers will

be given here.
B. Solar Flares in the EUV

Solar flares in the three EUV channels were observed for flares of bright-
ness 1B, 2B and 3B. Figures 5, 6 and 7 show the varlation of EUV intensity
with time for each of the channels for the large flares of March 12, March 21,
and April 21, 1969. In general, the time dependence of flare intensity in each
band is characterized by a more or less slowly varying component with one or
more impulsive bursts superimposed. Channel 2 (465;630 R) and channel 3
(760-1030 X) are quite similar in their time variaﬁons, but channel 1 {280-370 X)
shows less or no impulsive structure, and declines more slowly. The total time-
Integrated absolute flare energies for the three channels, 1, 2, and 3, are, |

respectively, (in units of ergs}): March 12, 1.0 x 1029, 1.4 x 1029, and 1,3 x
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Figure 5.

Solar Flare of March 12, 1969
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Figure 6.

Solar Flare of March 21, 1969
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Figure 7.

Solar Flare of April 21,
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28 28 29 29

10%%; March 21, 7.0 x 1028, 4.0 x 1028 and 1.3. x 10 ; April 21, 1.3 x 107,

1.6 x 10“29 and 2.2 x 1029,

A comparison of available data on 2800/mc/sec radio emission during
the above flares led to the conclusion that the onset of the first rapid intensity .
Increase in the radio emission was associated with the first impulsive componentl
of the flare EUV radiation. For the April 21 flare, data on hard X-ray emission
was available. The time variation of this X-ray component of the flare was simi-
lar in considerable detail to that of the EUV components.

An idealized model of a flare is proposed which acéounts for the general
characteristics of the time variation in the flare EUV. The model is primarily
based on the theoretical investigations of Bessey and Kuperus (5) (Bessey, R. J.

and Kuperus, M.: 1969, Conference on Chromosphere - Corona Transition Region,

Boulder, Colorado) and of Barnes and Sturrock (6) (Barnes, C. W. and Sturrock,
P. A.: 1972, AP, J. 174, p. 659). The first of these papers deals with the dy-
namic and thermal changes that occur in a mass of solar chromospheric plasma
when energy is applied to a thin layer. Their computations show that within
200 seconds, for an energy input of about 1012 ergs/gm/sec: 1) the original
exponential density distribution is replaced by one that is approximately uniform;
2) upward expa‘nsion velocities of as much as 50 km_/ sec could be produced; 3)
shock waves could be formed with material streaming up after the shock. These
results apply to an idealized situation with no magnetic field present. Howe ver,
they apply qualitatively if a magnetic field is present, especially where the lat-
ter is nearly perpendicular to the photospheric surface. Barnes and Sturrock
{(loc. cit., above) consider the case with a magnetic field extending from a sun-
spot to regions symmetrically surrounding the spot, and of opposite polarity.
They calculated the energy in possible force~free fields (resulting from twist-
ing due to differential rotation) which have the same boundary conditions and
found that, for a sufficient amount of twisting, the energy in the force-free field
can be greater than that in an open field having the same photospheric boundary
conditions. They propose that in a flare a force-free field, by a series of ex-
plosive processes, may change to an open field of lower energy.

The model descrllbed here utilizes the results of the above 1nveétigators

to explain qualitatively the general features of the EUV radiation emitted during
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a large flare. Considef the magnetic field associated with an active spot group
after it has been twisted by rotation of the spot center. Then, as mentioned
above, its energy is greater than that of the original, untwisted field., This
energy comes from that associated with the differential rotation of the sun.
Next, suppose that the degree of twisting has proceeded to the point that the
closed force-free flald has energy greater than that of an open field with the
same photospheric boundary conditions, namely, itis ina metastable state as
pointed out by Barnes and Sturrock in the paper cited above. If heating in some
part of the lower region of the plasma engulfed by the magnetlc field produces

a local energy input over a critical value, given as 10 erg/g/ sec by Bessey
and Kuperus, then a shock wave will be produced as found by the latter authors
(loc. cit.). The material streaming upward after the shock wave opens the mag-
netic lines of force and provides the mechanism for the explosive transition

from the metastable closed field to the lower energy opén field. Magnetic ener-
gy is released to the plasma to ralse its temperature and to accelerate charged
particles. This is the part of the flare which corresponds to the impulsive peaks
of the EUV time-variation curves (Figures 5,6, and 7). According to Barnes and
Sturrock the energy released could be of the order of one-fifth of that in the origi-
'nal current-free magnetic field. The energy given to a charged particle during
this phase averages about 100 keV and may be as high as 103 keV. The lines

of the open field are then reconnected to form a closed field corresponding to
the original undistorted field. The energy here released may be of the order éf
that in the original field and accounts for fhe main part of the flare energy (Barnes
and Sturrock, loc. cit., and Sturrock (7), Solar Physics, in press, and, for the
relativistic particles, C. deJager (8), Utrechtse Sterrekundige Overdrukken,

No. 92, 1, 1969). |

The triggering of the transition from the closed field metastable state

to the open field configuration may be the falling of material in prominences
(Ch. L. Hyder (9), Solar Physics, Vol. 2, 1967). Much of the EUV flare radi-

ation could be a result of collisional excitation at lower levels after the release

of trapped particles when the magnetic fleld opens. The hard X~rays originate
in the same way, as well as some of the radio emission. Those emissions

would be associated with the impulsive part of the flare.
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C. Solar Eclipse Observations

The solar eclipse observations of March 7, 1970 led to the following
conclusions: 1) limb brightening is present for the integrated EUV radiation in
channels 1 and 2 (the higher photon energy channels) but not in channel 3. 2)
The active regions in the southern hemisphere were brighter than the surround-
ing regions by factors 3, 4, and 2 for channels 1, 2, and 3, respectively. In

the northern hemisphere the active regions were brighter by factors of 2, 4, and

2, respectively.
D, Sunrise and Sunset Data

EUV absorption in the three channels has been observed during sunrise
and sunset as viewed from the satellite. The observations were made in a zone
between latitudes 330. Typical curves, intensity vs. h, are shown in Figure
8, where h is the perpendicular distance between the satellite-sun line and
the Aearth's surface. This type of variation of integrated intensity for each chan-
nel can be predicted from a model atmosphere since the wavelength components
of the solar EUV in the channels are known, as well as their absorption coeffi-
cients for each important atmospheric constituent. Predicted intensity variations
for the prevailing CIRA (1965) atmospheric model of the time of the EUV observa-
tions were compared with the latter. Within experimental error, the CIRA models
accounted for the observed results for channel 2 ovér several sunrise and sun-
set data sets at widely~-spaced time intervals. Channel 1 showed slightly great—_-
er intensity than predicted by the prevailing CIRA model. Channel 3 data, on
the average, showed considerably less intensity than that predicted by the pre-
vailing CIRA model, '

In order to account for the observed inconsistency of the channel 3 and
channel 1 data with the predictions of the CIRA model, it is necessary for one
to assume less atomic oxygen and more molecular nitrggen than given by the
prevailing CIRA model. If the CIRA model atmosphere is modified so that the
atomic oxygen density is reduced by about one-third, and the molec&lar nitro-
gen density increased by about a factor of 2, the modified CIRA model will pre-

dict intensities in agreement with all three wavelength channels. The change
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Figure 8.

EUV Intensity Variations'at Sunset
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has little effect on the overall EUV absorption of channel 2 (where the absorp-
tion effects of O and N2 are comparable) but a large effect (in the correct direc~
tion) for channel 3 where absorption by nitrogen dominates. In addition, pre-
dicted intensities for channel 1 are slightly greater because this channel is

most sensitive to the lowefed oxygen density. Other investigators have also
observed less atomic oxygen than predicted by the CIRA (1965) model ("Iono-
spheric Estimates of Atomic Oxygen Concentration from Charged Particle Measure-

ments, " Mahajan, K, K., (10), J. Geophys. Res. 76, 4621, 1971),
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TTITTTITITIY
0000000000600
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000000000000

000000550000
s RN aadaadd
705054162000
605117111624
T7TTT17305302
6TT7T?TIT1IT1O
136267777777
371305513777
606237642002
000017177525
100000001734
412600000000
750000000000
172576000000
037700000042
000000000000
000000000000
004206000000
000000000000

000007400000
C107377T7777
717045661 000
605121053144
777717305302
177777771716
136267777777
371313176777
6506237642730
000017177525
100000001734
412600000000
760000000000
172576000000
037700000042
000000000000
000000000000
004270000000
000000000000
000000000000
000050620000
000000000000
000000000000
000000000000
000000001751
440003440000
000000006030
175167257400
000000000000
564500000000
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000000000000
0000000000600
TT7717174256
TTITTT7767777
000000000000
0000300000000
000000000000
ITPSTIPI??ITIV
000000000000
000000000000
000000000000

000000000000
173363572671

0000172075666
OT77777T7T1I731

525460000000
731571505000
172241176040
777760630334
377TTTTT6060
301640000000
640525251000
173042757012
000017524142
000000001752
140000005726
000000000000
000000000000
560200000000
000000000000

800000000000
173365457544
00001720670S
STTTTTTTITI
530200000000
507565152000
172241176063
TT7T60630334
1777TTT 76060
311560000000
540525251000
173042757012
000017524142
00000001752
420000005746
000000000000
000000000000
S740000060000
0006000000000
000000000000
000000000000
000017516012
000000000000
000060340000
636250000377
450003060100
0000000600000
037700000044
120001030000
000000000000
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113400000000
000000/76p 00O
412600000000
TTIPITIITTITY
000000000000
000000000000
000000000000
TPTITI??TITTATA
000000000000
000060000000
000000000000

000317257600
400000001730
235510000000
430670351000
605512443773
000017136215
00000C001734
004607777777
012202524777
606226771151
000017 346405
000000001731
207540000000
410436751000
000000000000
000000001 751
000000000000
000000006136

004017257600
200000001 730
271550000000
431077262000
605512445053
000060722361
100000001734
124157777777
012202053777
606226772416
000017 346405
000000001731
207540000000
410436751000
000000000000
000000001751
000000000000
000000006032
175154465000
000000000000
571600000000
100003770000
000000000000
000000000000
000000423600
131200000200
000000000000
0200000056224
160001 502300
400000000000

000000001134
000000000020
TTTTTITIIIITTY
TrISTTITITTT
000000000000
000000000000
000000000000
000000000000
336600000000
000000000000

000000000000
520701707000
172645501700
000017177515
37TTTTTT71I720
351760000000
640525251000
173053102047
TTT71IT 276662
3777?7TTILI726
252510000000
455000000000
172040000000
000000000000
000060760000
435210000377
00000000000
Q00000000000

000000000000
525005014000
172647233704
000017177515
O77I7T7T?71720
020137777777
640525251000
173053102074
T77717276662
YTTTT?TIT1I726
252510000000
4556000000000
172040000000
000000000000
0000856000000
507610000377
000000000000
000000000000
037700000042
000000000000
000000000000
004304000000
000000000000
000000600000
000000000000
131103001311
510000150000
000000000000
013000001751
000000000000

000000000000
005400000000
TTIITIT?267TYT
TTI??77T7774
000000000000
000000000000
000000000000
072061030000
000000000000
000000000000

178176425370
000017247114
100000001723
042€20000000
705401423000
17274606404}

000017346405
000000006085
246C60000000
450437210000
173464052525
000017257600
00000001725
000000060000
000000000000
Q00000430000
000000000000
100000000000

17517€462620
000017247322
00000001 723
0S2C60000000
T36£34221 000
172747301047
000017346405
200000006055
245620000000
456C440264000
173464052525
000017257600
000000001725
000000000000
000000000000
000000406600
000000000000
€00000000000
200000005660
000000000000
000000000000
610400000000
000000000000
000000000000
000000000000
000017516552
000000000000
000060260000
711574000377
00C000002500
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OOOOOnQLOOOO
000000203560
TrTT?ITITITTIT
000000000000
000000000000
000000000000
000000000000
000000001230
000000000000
000000000000

0000000601734
202550000000
740453241000
606135526632
000016764030
200000001721
252510000000
11517073rr7r7
605130574511
000060543307
100000001734
000000000000
7650000000000
000000000000
000000000000
000056000000
000000000000
000000000000

000000001734
014530000000
644055577000
606138527400
0000156764102
0000000060564
252510000000
115201705777
605130574366
000050543310
100000001734
000000000000
760000000000
000000000000
000000000000
000057520000
000000000000
000000000000
000000000000
000000001751

000000000000
000000006040
175162021000
000000000000
000000000000
340003770000
000004000150
000000000000
000000435600
0116000035000

000000000800
000000000000
TTISTTIY7777
000000000000
000000000000
000000000000
TT?ITITTNTITTT?
365700000000
000000000000
000000000000

536003046000
172073471623
000017247137
STT7T7T?7760563
032720000000
S4T7577304000
171775312007
T?7760623035
STT7rT7T71715S
Ta2477777TT7
640525251000
175175465774
000017524011
000000000000
000000000000
000000000000
000017514532
000000000000

544170074000
172056514032
000017247345
ATT?IT?TTH063
174670000000
303145340777
171775312100
777760623035
277777771715
057257777777
640525251000
175175465774
000017524011
000000000000
000000000000
000000000000
000017515266
000000000000
000061340000
562210000377
000000000000
000000000000
037700000044
000000000000
200000000000
004454000000
000005000144
800000000000
0000605600000
013500000000
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04332
0481

FILE 0082 REC 0002 CH
0001
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o241
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0423
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0577
0E2E
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0721
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014€
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062
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0817
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1537

0504
000000000000
010500000000
G000ND0336C6S
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000000000000
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000031520000
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0000000000600
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000000000000
000017325151
177777771722
000647777777
€34612164C00
171775353255
TT7T7605651082
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105240000000
343071551777
606004458326
000017174266
000000001726
376140000000
026350436400
600000000000
2424
000000000GC00
000017326E55
A777TT7?TI1I722
203737777777
€34636035000
171773511760
TT7760650767
400000001715
317420000000
342224263777
171467230324
T7T7T17174266
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2376140000000
026352336400
0000000000600
000000000000
240003770000
030601001CC3
600000000000
000000000000
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000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000002637607
000000000000
€00000000000

002577150000
0000000001.27)
105266644777
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000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
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553260000000
700761327000
172742545132
000017226534
700000001716
566847T7TTTTT?
444540031000
606335541011
TI7TTITITTIT1A
CT777T7T76063
544260000000
534 000000000
172653400000
037700002040
000000000000

000005670000
150720000000
671714130000
172743552425
000017226534
100000001716
O37SOT?7TTT?T
445404474000
606335544261
TIT7T1717771a
700000006064
532140000000
534000000000
172653400000
037700000000
000000000000
000000000000
000000000000
000002001003
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000000000000
015023000123
000000000000
000000000000
000000000263
000000000000
000000000000
026372372400
000000000000
000000000000
$00003 770000
000004 000122
000000000000

000000000000
000000000000
7T?717174266
Tr77T7767777
000000000000
000000000000
000000000000
267200000000
000000000000
000000000000
600000030000

000000000000
604410613421

000060572143
200000001731

353670000000
426507421000
172241671164
000017136143
777777776060
515630000000
126660215777
172677462745
000017476327
000000001747
400000010200
000000000000

000000000000
504407420255
000060573161
600000001731
621310000000
551674201000
172241671215
000017136141
3T?TTTTT6060
325540000000
026613707777
172677462746
000017476327
000000001747
000000000000
900000000000
000000000000
000000000000
030010030000
001500000000
000000000000
000002636323
000000000000
000000000000
6567364000377
000000000000
000000000000
037700000000
000000000000
000000000000
000000000000
000005000115
000000000000

171300000000
000001270000
544260000000
TrYI?TTITIITT
000000000000
000000000000
000000000000
000000004460
000000000000
000000000000
000000000000

000117265340
277TTTTT1I723
STOSS7TITv?77
431146535000
172156153776
000060640111
200000001721
151400000000
002016267777
606331634473
TT?717165554
700000001731
324200000000
4443775610000
000000000000
000000000000

003117265340
277777 TT1I724
710427777777
431563304000
172156156157
000060632632
600000001720
465400000000
002016145777
606331632464
777760500037
700000001731
324200000000
444377610000
000000000000
0000000002563
000000000000
000000000000
025357576400
000000000000
000000000000
240003770000
000025000115
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000011000322
000000000000
100001140000
000000000000
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TTITTTIITITN?
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000000000000
Q0060000006000
301200000000
000000000000

000000000000
635021756000
1726656554042
000017177737
100000001720
A7T1I160T7TTTT??Y
707152160000
172340717201
TTT717304570
3IT7ITPTI?ITIT2E
732510000000
745400000000
172040000000
000000000000
000100000000

000000000000
423145415000
172670254450
000017177737
600000001720
435647777777
605207700000
172340776657
777717304670
377777771726
240327777777
745400000000
172040000000
000000000000
000000000000
540724000377
000000000000
000000000000
037700000000
040001220000
000000000000
000000000000
000050000135
000000000000
000000000000
000000000000
000000000000
000000000000
000000000263
440002340000
000000000000
026377621000
0000006000000

000000000000
666400000000
T?ITTTICETITY
TTI?T7777774
000000000000
008000000000
060000000000
047656520000
000000000000
000000000000

174754503440
000050530285
000000006054
012650000000
740233020000
172377220153
000017356204
100000001721
§72320000000
610046002000
172756460510
000017265340
000000001726
000000000000
C000C0000000

174754670600
000060530114
600000006054
007520000000
751051265000
172451420572
000017355435
200000001721
€30500000000
610125607000
1720513035645
000017265340
000000001726
000C00000000
000000000000
000000000000
000000000000
000000000000
00000000000
050001151000
000000000000
000000000000
0000C0000000
000000000000
000000000000
000002637047
000000000000
000000000000
742724000377
450003060100
000000000000
037700000000
120001010000

000001050000
000000032010
TYT7?T?TICNT
000000000000
000000000000
000000000000
000000000000
000000000410
000000000000
000000000000

000000001734
I5TL777777TT7
236556314777
171473371452
000016764505
700000006056
064 000000000
543007551000
605125431744
Q00060553561
400000001724
00000C000000
534000000000
000000000000
800000000000

000000001734
401127777777
335632660777
171473374341

000016764510
300000006055
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542653653000
608125431660
000060553561
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000000000000
534000000000
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000000000000
000000000000
200000000000
110003224400
000000000000
011400000263

000000000000
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026365132400

000000000000
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000000000000
000000000000
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000000000000

000000000000
160001502300
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000000000000
000000000000
000000000000
141200000000
000000000000
000000000000

553403730000
605630331172
777760530232
300000001713
146340000000
075455174777
171777210666
000017137366
ST7T7TI7776062
465207777777
516547737000
17467300703S
000017476261
000000000000
Q000000000300

541352171000
605621651120
777760530070
700000001713
041210000000
325656353777
171777206774
000017137366
TPTT?I??TE052
301437777777
264266602777
174673007055
000017476261
000000000000
000000000000
000000000000
000002635577
023300004500
000000000000
613324000377
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000000000000
037700000000
000000000000
000000000000
000000000000
000000000000
000000000008
000000000000
100403001004
510000150000
000000000000
012300000264
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FILE 0001 REC 0006 C#
0001
004s
00G7
olac
01923
0241
028¢
0337
0o38¢
0433
o481
0525
0877
062¢&
06732
or21
076%
o817
086T
0%13
0s61
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10857
1108
1123
1201
1249
12¢7?
134€
13493
1441
148%
1€37
188€
1633
1681
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1777
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20€%
2112
2161
220%
2257
230%
2383
2401
2449
2497
254%
2563
2641
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0040000000000
560000000164
500001410000
00000000Q000
2910

000000006000
7777173460390
6TT7TTTTTT6056
2€70877TTITTY
€35615751 C00
606204754655
000060650770
100000001718
322100000000
341575774777
171770300011
TTTTITLITA266
000000001726
376140000000
031226712400
€00000000C00
023000000000
€40003770000
000000000000
000000000000
000000005600
Q14600000500
000000000000
460000000134
500001410000
000000000000
012400000000
000000000000
000000000000
000000000000
000003125245
000000000000
000001200000
562510000377
000000000400
9400000000000
037700000000
250001150000
000000000000
000006000000
00000000CCGCO
000000000000
¢00000040000
0000000Q0000
110003224400
000000000000
011700000312
000000000000
0000000000600
031302007400
000000000000
000000000000
340003770000
000000000000
000000000000
00006000000CO
132000000200

000000000000
000000000000
000000000312
000000000000

000007400000
724720000000
320541415777
605101521410
000017226544
aTT7T7TITITT1IT714
603437777717
446024516000
606335656261
T?77Lr7177714
500000001714
523270000000
534000000000
172653400000
037700000000
000000000000
000000000000
000034000000
0000000060000
0000060001100
0000901340000
013110000116
000000000000
000000000000
000000000312
000000000000
0000000001560
031247111000
000000000000
014000000000
100003770000
000000000000
0000060000000
0000600005000
014600000800
000000000000
160000000042
500001410000
000000000000
000400000000
000000000000
000000000000
0008000000000
000003127265
037600004500
000000000600
763534000377
000000001200
000000000000
037700000000
000000000000
000000000000
000000000000
000000000000
200000000000
000000000000
132003001320

000000000000
000003440000
251564000377
000000000000

000000000000
604613367654
777717224014
3777 TTTT7T1731
574450000000
632417746000
172241672301
000017136151
TT7?77776060
256570000000
S57277772000
172677462746
000017476327
000000001747
500000000160
000000000000
Q00000000000
014000000000
000000000000
032244000374
000000000000
000003123775
000000000000
000002020000
433110000377
000000000000
000000000000
037700000000
000000000000
000000000000
000056000000
000000000000
000000001100
000000740000
013010000117
000000000000
000000000000
000000000312
000000000000
000000000010
0312567215000
000000000000
000000000000
100003770000
030601001320
0000 00000000
000000000000
010300061600
000000000000
000000000000
0000000060000
000000000000
000000000000
0000000060000
000000000000
000000000000
000003131275

000012000103
000000 000000
000000011000
000000000000

004017265340

ATTTTITTITLIT26
140030000000
430605102000
1721562485620
000017177574
100000001717
675450000000
0020128677777
606331734412
000060610440
700000001731

324200000000
444377610000
000000000000
000000000312
000000000000
000000000310
0312343156400
000045000306
023200000000
100003770000
000012000103
000000000000
000000005600
000000000000
000000000000
660000000130
000000000000
000000000000
012600000000
000000000000
032244000378
000000000000
0000031260085
0600000000000
000000420000
635110000377
000000000000
000000000000
037700000000
000000000000
000000000000
000002000000
000002001320

000000005100
000000020000

015623000121

000000000000

000000000000
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000000000000

000000000000

031307247400

000000000000

000000000000
340003770000

000016000156
000000000000
000001620000
000000000000

000000000000
717640304000
172762324506
000017177736
700000001720
311230000000
421121240000
172341035575
TT7717304672
3TIT?TTITLIT2G
2855607777777
745400000000
172040000000
000000000000
000003300000
306124000377
000000000000
000000000000
037700000000
010013200000
000000000000
0000866000000
000016000156
000000000000
000001500000
000000000000
000000000000
000000000000
000000000312
000000000000
000000000144
031254351000
000045000306
007400000000
500003770000
000012000103
000000000000
000000001000
000000000000
000000000000
020000000000
000000000000
000000000000
000000000000
030013200000
001500000000
000000000000
000003130010
000000000000
000000000000
036134000377
000000000000
000000000000
037700000000
000000000000
000000000000
000000000000

230001210000
000000000000
000000000000

174762452340
000060551027
200000001725
667760000000
4246577560000
172747101202
000017346076
00C000001 721
130140000000
610164777000
172256405736
000017265340
000000001 726
C0CCC0000000
000000000000
000000007600
000000000000
000000000000
640000000152
020013200300
000051000015
0160€0000000
2300C1210000
000000000000
000000000000
000003124521
000000000000
000001160000
50710000377
00C 000000000
€00000000000
€37700000000
010013200000
Q00000000000
000022000000
0006016000156
000000000000
000000240000
000000000000
000000000000
000000000000
000000000312
000000000000
000000000000
€31274453400
000000000000
000000000000
740003770000
000025000115
000000000000
000000000000
008000000000
000000000000
000000000000
000000000000
000011000322
000000000000

031223256400
000000000000
041200000000

000000006044
223547777777
400504635000
171473503726
000016755145
200000001726
610000000000
$43605770000
505125427601
000060553570
300000006053
000000000000
534000000000
000000000000
000000000000
000001500000
000000000000
000000000000
000000000000
132000000312
000000000000
000000000220
031241555000
000000000000
015600000000
1000403770000
000000000000
000000000000
000000004600
000000000000
000000000000
460000000076
020013200300
000051000015
007200000000
230001210000
000000000000
000000000000
000003126531
000000000000
000000020000
707510000377
000000000000
000000000000
037700000000
040001460000
0006000000000
0000600000000
000050000140
000000000000
000000000000
000000000000
000000000000
000000000000
000000000313
440003770000
000000000000

037700000000
250001150000
000000000000

207123742777
605520212006
000060551001
200000001713
542060000000
455575712000
171777205435
Q00017137375
Q777TI77TH5062
614707777777
104656517777
174673007055
000017476261
000000000000
000000000000
000000000000
000003123241
000000000000
000000000000
360510000377
000000000400
000000000000
037700000000
250001140000
000000000000
000064000000
200000000000
000000000000
000001220000
000000000000
000000000000
000000000000
131700000312
000000000000
000000000086
031261611000
000000000000
002600000000
500003770000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
050001301000
000000000000
000000000000
000000000000
000000000000
000000000000
000003130551
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000000000000
111474000377
450003060100
000000000000



